Effect of glucagon on pinocytosis by the yolk sac of the rat.
The uptake of macromolecular markers by fluid pinocytosis in the rat yolk sac was inhibited by glucagon, with half-maximal effect at a hormone concentration of approximately 3 X 10(-8) M. Glucagon had no effect on the cellular distribution of the marker subsequent to its uptake. Rates of uptake promptly returned to normal when the yolk sacs were transferred from a glucagon-containing to a glucagon-free medium. Epinephrine also inhibited, but only at much higher concentrations. The effect of the latter was augmented by theophylline. Insulin (10(-6) M) had no effect when added alone or with an inhibitory level of glucagon (10(-7) M). The presumption that the hormone effect was mediated by cyclic AMP was supported by the findings that the cellular levels of cyclic AMP were elevated in the presence of glucagon and that dibutyryl cyclic AMP could replace glucagon as an effective inhibitor. The conclusion that the hormone effect was on uptake rather than on subsequent regurgitation was based on the linearity of accumulation in both the presence and absence of glucagon and the inability of glucagon to stimulate loss of invertase from preloaded cells. Colchicine and vinblastine also inhibited uptake. This finding and those of others which are discussed suggest the possibility that effects of cyclic nucleotides on certain cell functions may involve their regulation of microtubular status.